Emodin and Its Combination with Cytarabine Induce Apoptosis in Resistant Acute Myeloid Leukemia Cells in Vitro and in Vivo.
Acute myeloid leukemia (AML) remains a hematologic malignancy with poor survival and a high risk of relapse, which is mainly caused by the emergence of multidrug resistance (MDR). The identification of novel agents to improve therapeutic strategies becomes important priority for AML treatment. It has been shown that emodin has therapeutic effects on many kinds of human malignant tumors. In this study, we investigated the anti-leukemia effects of emodin alone or in combination with cytarabine (Ara-C) on multidrug-resistant AML HL-60/ADR cells and in a mouse xenograft model of human highly tumorigenic AML HL-60/H3 cells. The underlying mechanism was also addressed. Cell viability after treatment was measured by MTT assay. The DNA fragmentation assay, Annexin V-PE/7-AAD, AO/EB staining, and electron microscopy were introduced to assess the apoptotic induction effects. Changes in protein expression in the Akt and ERK signaling pathways were determined by western blotting. In vivo antileukemia effects on HL-60/H3 xenograft model and overall mouse survival outcomes were further analyzed in this study. Emodin dose-dependently induced growth inhibition and apoptotic effects in resistant HL-60/ADR cells in vitro as well as in the HL-60/H3 xenograft models in vivo. Moreover, emodin significantly enhanced chemosensitivity of AML cells to Ara-C, inhibited leukemic cell growth, and improved survival in the mouse xenograft model of AML. Dual targeting of Akt and ERK signaling pathways might contribute to the anti-leukemia effects on AML cells in vitro and in vivo. Emodin and its combination with Ara-C may be considered a promising therapeutic approach in AML and worthy of further investigation.